The purpose of this paper is to obtain best proximity point theorems for multivalued nonexpansive-type and contractivetype mappings on complete metric spaces and on certain closed convex subsets of Banach spaces. We obtain a convergence result under some assumptions and we prove the existence of common best proximity points for a sequence of multivalued contractive-type mappings.
Introduction
Fixed point theory is an indispensable tool for solving various equations involving self-mappings, defined on subsets of a metric space or a normed linear space. Nevertheless, when a mapping T (say) is a non-self one, then it is possible that the equation T x = x has no solution and, in this case, we have to focus the study on the problem of finding an element x which is in the closest proximity to T x in some sense; in such circumstances, it may be speculated to determine an element x for which the "distance error" d(x, T x) is minimum. Let A and B be nonempty subsets of a metric space (X, d) and T a mapping from A to B. Since d(x, T x) is greater than or equal to the distance between A and B for all x in A, a best proximity point theorem offers sufficient conditions for the existence of an element x, called a best proximity point of the mapping T , satisfying the condition that d(x, T x) = dist(A, B). Also it is interesting to see that best proximity point theorems emerge as a natural generalization of fixed point theorems, because a best proximity point reduces to a fixed point if the mapping under consideration turns out to be a self-mapping. We note that an element x ∈ A is called a best proximity point of a multivalued map T :
In [1] , [2] , [8] , [9] , [16] and [17] , best proximity points have been investigated for various types of maps on various spaces. For instance, in [16] and [17] , best proximity points have been investigated for non-self contractions and weakly contractive non-self maps. In [3] and [18] , the investigation has been carried out for common fixed points of a pair of mappings satisfying contractive type conditions and for common best proximity points for pairs of contraction non-self maps respectively. Also in [4] , the existence of common best proximity points for a finite commuting family of relatively nonexpansive mappings was proved. On similar lines, we take up the investigation for multivalued contractive-type and nonexpansive-type mappings. Also we have studied common best proximity points for a sequence of multivalued contractive-type non-self maps. Husain and Tarafdar [12] introduced the notion of a nonexpansive-type multivalued map and proved a fixed point theorem on compact intervals of the real line. A question of extending this result on certain subsets of a Banach or Hilbert space was raised, Husain and Latif [11] dealt with this question and proved some fixed point theorems for nonexpansive-type and contractive-type maps. In this paper we prove a best proximity point theorem for contractive-type mappings which provides an extension of Banach's contraction principle to the case of non-self mappings and also we obtain a convergence result under some assumptions of nonexpansive-type mappings. Lastly we prove the existence of common best proximity points for a sequence of multivalued contractive-type maps. These results are generalizations of some results of Husain and Latif [11] .
Preliminaries and notations
Let A and B be two nonempty subsets of a metric space (X, d). In this paper, we adopt the following notations and definitions.
The notion of best proximity point is defined as follows.
Definition 2.1. Let A and B be nonempty subsets of a metric space (X, d) and T : A → B be a non-self mapping. A point x ∈ A is said to be a best proximity point of T if d(x, T x) = dist(A, B), where dist(A, B)
= in f {d(x, y) : x ∈ A, y ∈ B}.
Similarly, for a mutivalued mapping T : A → 2 B , where A and B are nonempty subsets of a metric space (X, d), a point x ∈ A is said to be a best proximity point of T if D(x, T x) = dist(A, B).
The notion of P-property was introduced in [17] as follows. 
Definition 2.2. Let(A, B) be a pair of nonempty subsets of a metric space (X, d) with
A 0 ̸ = / 0. The pair (A, B)
is said to have P-property if and only if
If in the above inequality we have
then we call it a nonexpansive-type map.
Clearly, this notion generalizes the usual concept of nonexpansive [6] maps. Moreover, each contractive-type mapping is a nonexpansive-type mapping.
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Existence and Convergence of Best Proximity Points
Now we prove a best proximity point theorem for contractive-type maps on complete metric spaces. Proof. Let x 0 ∈ A 0 . Choose y 1 ∈ T (x 0 ). Then there exists x 1 ∈ A 0 such that
By the definition of contractive-type mapping, there exists y 2 ∈ T (x 1 ) such that
Since
Again by the definition of contractive-type mapping and using the P-property, there exists y 3 ∈ T (x 2 ) such that
Thus by induction, we obtain sequences {x n } and {y n } such that y n+1 ∈ T (x n ) and
Also we have
and for m > n, we have
Hence {x n } is a Cauchy sequence in A 0 . Similarly {y n } is also a Cauchy sequence in B 0 . Thus by the completeness of A 0 and B 0 (using Lemma 2.1), there exists x ∈ A 0 and y ∈ B 0 such that x n → x and y n → y. Also,
We have x n ∈ A 0 , y n+1 ∈ T (x n ). Since T is a contractive-type mapping, there exists z ∈ T (x) such that
Uniqueness of limit implies that y = z ∈ T (x). Thus dist(A, B) ≤ d(x, T (x)) ≤ d(x, y) = dist(A, B).

Hence, we have d(x, T (x)) = dist(A, B).
Therefore, x is a best proximity point of T .
Next we prove a convergence result under some assumptions of nonexpansive-type multivalued mappings. 
Proof. Consider a sequence {h n } of positive numbers converging to 1 and 0 < h n < 1 for every n ≥ 1. For a given point x 0 of B 0 , define the mapping T n : A → 2 B by
The mapping T n carries A into 2 B , since for each x ∈ A, T n (x) is the set of convex linear combinations of the points x 0 and u ∈ T (x) ⊆ B and B is convex. Now we show that for each n ≥ 1, T n (A 0 ) ⊆ B 0 . Let y ∈ T n (x), x ∈ A 0 . This implies
Since B 0 is convex, y ∈ B 0 . This implies that T n (A 0 ) ⊆ B 0 . Next we show that for each n ≥ 1, T n is a contractive-type mapping. Clearly, for each x ∈ A, T n (x) is nonempty. Let u x ∈ T n (x). Then
Since T is nonexpansive-type, there is a v y ∈ T (y) for all y ∈ A such that
Clearly, by definition of T n (y), we get u y ∈ T n (y). Also,
This implies T n is contractive-type. By the previous theorem, for each n ≥ 1, T n has a best proximity point, say x n . That is,
This implies there exists y n ∈ T n (x n ) such that
Common Best Proximity Points
There are many interesting common fixed point theorems for a commuting family of maps ( [6] , [11] ). Here we prove the existence of common best proximity points for a sequence of multivalued contractive-type maps, from which we can derive Theorem 3.1. y 1 ) = dist(A, B) .
By our assumption, there exists y 2 ∈ T 2 (x 1 ) such that
Again by our assumption and using the P-property, there exists y 3 ∈ T 3 (x 2 ) such that
By induction we obtain sequences {x n } and {y n } such that
As in the proof of first theorem, {x n } and {y n } are Cauchy sequences in A 0 and B 0 respectively. Since A 0 and B 0 are complete, there exist x ∈ A 0 and y ∈ B 0 such that x n → x and y n → y.
Now we show that x is a common best proximity point of the sequence {T n }. Let T m be an arbitrary member of {T n }. We have x n−1 ∈ A 0 and y n ∈ T n (x n−1 ).
Therefore, by our assumption, there is a u n ∈ T m (x) such that
This implies that d(x, T m (x)) = dist(A, B).
Therefore, x is a best proximity point of T m . Since T m is arbitrary, we conclude that x is a common best proximity point of the sequence {T n }. 
